What is clair r 

printer ^ntr^l nrrint, whirh <\ dfrtii'iilnl piiiilnr rnntrnl hnrriv /are circu it 
disposed between an upper apparatus and a printer, comprising: 




a halftoning circuit for performing a halftone proces^to convert high-resolution 
raster data, for a first image element, that are transmitted from said upper apparatus into first 
low-resolution raster data; and 

an image completion circuit foi>dbtaining low-resolution raster data for a complete 
print image employing second low/resolution raster data, for a second image element, that 

8 are transmitted from said upppT apparatus, and said first low-resolution raster data, for said 

9 first image element, that a*e transmitted from said halftoning circuit. 



2. A punter control circuit according to claim 1, wherein said first image 
element is an illustration, and said second image element constitutes characters and graphics. 



1 3. / A printer control circuit according to claim 1 or 2, wherein said high- 

2 resolution yfaster data for said first image element, which are transmitted from said upper 

3 apparatus^, are expressed using an upper apparatus display color system that differs from a 

4 printer ^isplay color system that is employed by said printer; wherein said second low- 

5 resolution raster data for said second image element, which are transmitted from said upper 

6 apparatus, are expressed using said printer display color system; and wherein said halftoning 

7 circuit also performs color conversion for said high-resolution raster data for said first image 

8 elerrient that are transmitted frpih said upper apparatus display color system to said printer 

9 display color system. 
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1 r 4: A pnmrr hm i imH rin ni l .n r nrdin r t n cla i m 1 } wh er ein for said low-res olution 

2 raster data for said complete print image said image completion circuit chaflg6s^ixeTorder 

3 for interlaced printing. 




1 5. A printer control apparatus accorpkfig to claim 1, wherein a memory is 

2 provided for said image completion circuit/dhd wherein to obtain said low-resolution raster 

3 data for said complete print image sakH'irst low-resolution raster data for said first image 

4 element and said second low-resolution raster data for said second image element are 

5 superimposed and are written/m said memory. 

6. A printer control apparatus according to claim 5, wherein, when said image 
completion circuit is writing one of said first low-resolution raster data for said first image 
element and sai^/second low-resolution raster data for said second image element, said 

4 image completion circuit holds the other of said first and second low-resolution raster image 

5 data that are^to be written to said memory. 



1 1. A printer control apparatus according to claim 5, wherein said high- 

2 resolution raster data for said first image element and said second low-resolution raster data 

3 for said second image element are sequentially transmitted by said upper apparatus; and 

4 wherein, when said image completion circuit recognizes that raster data both for said first 

5 and tfor said second image elements have been rasterized, said image completion circuit 

6 increments a vertical address for designating a location in said memory for writing s/id 

7 raster data, anji-sajperimposes anthwrites, at the same vertical address in said memory, said 

8 r^stepdata for said first and said second imagfc^lgments for the same raster. 
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A pnnler control apparatus according to claim /, wherein, tor a raster h^yiftg 

2 said first image element or said second element not available, a raster end cpmfnand for 

3 instructing raster termination of a pertinent image element is transrpitfed by said upper 

4 apparatus, and wherein, upon receiving said raster end command, said image completion 

5 circuit acknowledges said raster termination of said pefrinent image element and obtains the 

6 same results without requiring null data for said ogllinent image element that is being written 

7 in said memory. / 

1 9. A printer control apparatus according to claim 5, wherein, in order to develop 

2 said low-resolution raster data for said complete print image, said memory has a capacity 

3 that is large enough to store all the raster data in a range that is equivalent to one where the 

4 print head of said printer covers two paths; and wherein, while said image completion circuit 
^ 5 reads raster data stored in staid memory that said print head requires for the current path, said 

/6 image completion circuit writes raster data in said memory until the last raster that said print 

7 head requires for the next path is reached. 

1 10. A printer control apparatus according to claim 5, wherein said image 

2 completion circuit writes raster data to said memory in an OR write mode; and wherein said 

3 image completion circuit reads raster mode from said memory in a clear read mode during 

4 the last reading cycle for each raster, and in a normal read mode during a reading cycle other 

5 than the Iastyreading cycle. 

1 If, A printer comprising: 

2 a dedicated hardware circuit for processing image data that are received from an 

3 upper apparatus, said dedicated hardware circuit including 

4 /a halftoning circuit for performing halftoning for high-resolution raster data for a 

5 first image^element receivea~from>saidupper apparatus and obtaining first low-resolution 

- 23 - 




6 < lasier data; and 

7 an image completion circuit for obtaining low-resolution raster data for a complete 

8 print image from second low-resolution raster data that are received from s^id-tlpper 

9 apparatus for a second image element, and said first low-resolutioifraster data that are 

10 received from said halftoning circuit for said first imagp^fement, 

11 wherein printing is performed using said^w-resolution raster data that are obtained 

12 by said dedicated hardware circuit for said^domplete print image. 

1 12. A printer according to claim 11, wherein said first image element is an 

2 illustration, and said second image element constitutes characters and graphics. 



1 13. A prinffer according to claim 11 or 12, wherein said high-resolution raster 

2 data for said first image element, which are transmitted from said upper apparatus, are 

3 expressed using^n upper apparatus display color system that differs from a printer display 
4^ color system t^at is employed by said printer; wherein said second low-resolution raster data 

5 for said second image element, which are transmitted from said upper apparatus, are 

6 expressed Aising said printer display color system; and wherein said halftoning circuit also 

7 perform^ color conversion for said high-resolution raster data for said first image element 

8 that ar^E transmitted from said upper apparatus display color system to said printer display 

9 color/system. 
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14. A printer according to claim 11, wherein for said low-resolution raster data 
forfsaid complete print image said image completion circuit changes pixel order for 
interlaced printing. 



15. A grinter acc ording to claim 11, wherein a memory is provided for : 
jfmage^<5mpIetion circuit, and whereinllretuain said low-resolution raster data-ft>r said 
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3 *"^rftmp|ffti» print4 ma ^ e -said fhsa Iow-ihkiiIhi inii-FfMUaiLdaia for said first im^g e^element and 

4 said second low-resolution raster data for said second image element are superimposed'and 

5 are written in said memory. 

1 16. A printer according to claim 15, wherein, wh£n said image completion circuit 

2 is writing one of said first low-resolution raster data for said first image element and said 

3 second low-resolution raster data for said second/image element, said image completion 

4 circuit holds the other of said first and second low-resolution raster image data that are to be 

5 written to said memory. / 

1 17. A printer according to claim 15, wherein said high-resolution raster data for 

2 said first image element and saidsecond low-resolution raster data for said second image 

\^ 3 element are sequentially transmitted by said upper apparatus; and wherein, when said image 

f 4 completion circuit recognizes that raster data both for said first and for said second image 

5 elements have been rasterized, said image completion circuit increments a vertical address 

6 for designating a location in said memory for writing said raster data, and superimposes and 

7 writes, at the same vertical address in said memory, said raster data for said first and said 

8 second image elements for the same raster. 

1 18. A printer according to claim 17, wherein, for a raster having said first image 

2 element or said second element not available, a raster end command for instructing raster 

3 termination of a pertinent image element is transmitted by said upper apparatus, and wherein, 

4 upon receiving said raster end command, said image completion circuit acknowledges said 

5 raster termination/of said pertinent image element and obtains the same results without I 

6 requiring null data for said pertinent image element that is being written in said memory. / 

1 19. /^jjjifttefaccording to clamrT57whe4^in^n_order to develop^aid-low- 
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2 1 r^s^MTti^n ns^r dara frrr said rompl r l r \m\\ \ imaff^ rr mri memory h as a r a pacity that is large 

3 enough to store all the raster data in a range that is equivalent to one where the print head of 

4 said printer covers two paths; and wherein, while said image comptetkmcircuit reads raster 

5 data stored in said memory that said print head requires fonthe current path, said image 

6 completion circuit writes raster data in said memor^*rfitil the last raster that said print head 

7 requires for the next path is reached. 
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20. A printer according to/flaim 15, wherein said image completion circuit writes 
raster data to said memory in an Gk write mode; and wherein said image completion circuit 
reads raster mode from said memory in a clear read mode during the last reading cycle for 
each raster, and in a normakread mode during reading cycle other than the last reading cycle. 



>21 . A printing system comprising: 
/ an upper apparatus; 



a printeryand 

a dedicated printer control hardware circuit located in between said upper apparatus 
and said print 

said/dedicated hardware circuit including 

a halftoning circuit for performing halftoning for high-resolution raster data for a 
first image element received from said upper apparatus and obtaining first low-resolution 
raster dafa, and 

j n image completion circuit for obtaining low-resolution raster data for a complete 
print imige from second low-resolution raster data that are received from said upper 
apparatus for a second image element, and said first low-resolution raster data that are 
received from said halftoning circuit for said first image element. 




printing system accordingtev^laim 21, wherein said first image e 
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2 an illustration, and said second image element constitutes characi eis and graphics 



1 23. A printing system according to claim 21 or 22^fierein said high-resolution 

2 raster data for said first image element, which are tran^rffitted from said upper apparatus, are 

3 expressed using an upper apparatus display colcjr'system that differs from a printer display 

4 color system that is employed by said prirU^r; wherein said second low-resolution raster data 

5 for said second image element, which^re transmitted from said upper apparatus, are 

6 expressed using said printer displz^ color system; and wherein said halftoning circuit also 

7 performs color conversion for tf&id high-resolution raster data for said first image element 

8 that are transmitted from sa^a upper apparatus display color system to said printer display 

9 color system. 



i 



3 



24. A printing system according to claim 21, wherein for said low-resolution 
raster data for sairf complete print image said image completion circuit changes pixel order 
for interlaced printing. 
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25. A printing system according to claim 21, wherein a memory is provided for 
said image completion circuit, and wherein to obtain said low- resolution raster data for said 
complete pript image said first low-resolution raster data for said first image element and 
said second low-resolution raster data for said second image element are superimposed and 



are written 



in said memory. 



1p. An upper apparatus, for a printing system for outputting image data to be 
printetl by < printer, that outputs high-resolution raster data for a first image element 
included in/ a print image and low-resolution raster data for which halftoning has been 



processed for a second image element included in said print image 

f 



yijr An upper apparatus according to claim 



in-said first imag^element 
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2 is an illustration, and said second image element constitutes characters anthgraphtesr — — 

1 28. An upper apparatus according to claim 26 v wtiich expresses said high- 

2 resolution raster data for said first image element^fng an upper apparatus display color 

3 system that differs from a printer display caior system that is employed by said printer, and 

4 which expresses said low-resolution^aster data for said second image element using said 

5 printer display color system. / 

1 29. An ugpJer apparatus according to claim 26, which sequentially transmits said 

2 high-resolution racier image for said first image element and said low-resolution raster data 
\\ 3 for said seconcnmage element, and which, for a raster having said first image element or 

sa ^ secon ^/™ a g e element not available, transmits a raster end command for instructing 

5 raster termination of a pertinent image element. 

1 ^ computer-readable recording medium on which is stored a computer 

2 prog/ram for use in a computer, said computer constituting an upper apparatus, for a printing 

3 system for outputting image data to be printed by a printer, that outputs high-resolution raster 

4 data for a first image element included in a print image and low-resolution raster data for 

5 ^/h^^ for a second image element included in said print 



